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2average fuel composition for the nuclear reactors given in
Ref. [1]. Note that possible eects due to time variations
in the fuel composition have been shown to be small [24].
The sum over j in Eq. (2) runs over 16 nuclear plants,
taking into account the dierent distances from the de-
tector and the power output of each reactor (see Table 3
of Ref. [25]). The relevant detection cross section (E

)
is given in Ref. [26]. In the 2-neutrino framework the
disappearance probability for the neutrinos coming from


















The normalization factor f in Eq. (2) is determined in
such a way that for the case of no oscillations we obtain
a total number of events of 86.8, as expected from the
Monte-Carlo simulation used in Ref. [1].
























The observed number of events N
obs
j
in each bin can be
read o from Fig. 5 of Ref. [1]. In the covariance matrix
we include the statistical errors (obtained from the same
gure) and the systematic error implied by the 6.42%
uncertainty on the total number of events expected for
no oscillations [1].
RESULTS AND DISCUSSION
Our results are summarized in Figs. 1, 2 and 3. In
Fig. 1 we show the allowed regions of the oscillation pa-
rameters obtained from our re-analysis of the KamLAND
data. It is in good agreement with the analysis performed
by the KamLAND group, shown in Fig. 6 of Ref. [1].
This give us condence on our simulation of the Kam-
LAND data and therefore encourages us to use it in a
full analysis combining also with the solar data sample.
Figs. 2 and 3 show the corresponding results obtained in
a combined t of the full KamLAND data sample with
the global sample of solar neutrino data, as well as the
Chooz result. The solar data we are using and the details
of our solar neutrino analysis are given in Ref. [15].
First of all, we have quantied the rejection of non-
LMA solutions and found that it is now more robust. For




26:9, which for 2 d.o.f. (m
2
and ) lead to a relative
probability of 1:4 10
 6
. A similar result is also found
for the VAC solution. Beside selecting out LMA as the
unique solution of the solar neutrino problem we nd,
however, that the new reactor results have little impact
on the location of the best t point:
tan
2


















Figure 1: Allowed regions at 90%, 95%, 99% and 99.73% C.L.
(2 d.o.f.) from KamLAND spectral data. The solid (dashed)
line is the 95% C.L. (3 ) region from the KamLAND rate












Figure 2: Allowed regions at 90%, 95%, 99% and 99.73% C.L.
(2 d.o.f.) from the combined analysis of solar, Chooz and
KamLAND data. The hollow lines are the allowed regions
from solar and Chooz data alone. The star (dot) is the best
t point from the combined (solar+Chooz only) analysis.
In particular the solar neutrino mixing remains signi-
cantly non-maximal, a point which is rather important
for model-building. Indeed bi-maximal mixing models
are disfavored [27] while models where the solar mixing
can be non-maximal [28] are preferred, as before. This is
not in contradiction with the fact that KamLAND data





















. The red dashed line refers to KamLAND alone. The green dot-dashed line corresponds
to the full reactor data sample, including both KamLAND and Chooz. The blue solid line refers to the global analysis of the
complete solar and reactor data.
alone prefer maximal mixing [1], since such preference
has no statistical signicance. Indeed, one can see from
the right panel in Fig. 3 that 
2
is rather at with re-
spect to the mixing angle for tan
2
 & 0:4. This explains
why the addition of the KamLAND data has no impact
whatsoever in the determination of the solar neutrino os-
cillation mixing. The allowed 3 region we nd for  is:
0:29  tan
2
  0:86; (6)
practically identical to the pre-KamLAND range given
in Eq. (4) of Ref. [15].
On the other hand, the new data do have a strong im-
pact in narrowing down the allowed range of m
2
. From
the left panel of Fig. 3 one can read of that KamLAND
data alone provides the bound m
2












both at 3. Hence global reactor neutrino data provide
a robust allowed interval for m
2
, based only on terres-
trial experiments. However, combining this information
from reactors with the solar neutrino data leads to a sig-
nicant reduction of the allowed range: As clearly visible
in Fig. 2, the original LMA region is now split into two























This ambiguitymight be resolved when more KamLAND
data have been collected (see e.g. Refs. [24, 29, 30]). The
improved determination of m
2
can also play an inter-
esting role in probing ne details of solar physics [31].
Before closing, let us note that we have considered
here only the simplest case of two neutrinos. Analyz-
ing in detail the impact of the KamLAND results on
three-neutrino oscillation scenarios [32] and the result-
ing constraints is beyond the scope of this short note.
Similarly, the nailing down of LMA as the solution has
also implications for non-oscillation solutions to the neu-
trino anomaly [33] in terms of spin-avor precession [34]
and non-standard interactions [35]. Clearly none can now
be leading explanation to the solar neutrino anomaly, al-
though a detailed evaluation must be performed to de-
cide, in each case, to what extent these solutions are now
rejected.
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